Cell-cycle-dependent expression of the large Ca2+-activated K+ channels in breast cancer cells.
In a previous work, we have reported that the ionic nature of the outward current recorded in MCF-7 cells was that of a K+ current. In this study, we have identified a Ca2+-activated K+ channel not yet described in MCF-7 human breast cancer cells. In cells arrested in the early G1 (depolarized cells), increasing [Ca2+]i induced both a shift in the I-V curve toward more negative potentials and an increase in current amplitude at negative and more at positive potential. Currents were inhibited by r-iberiotoxin (r-IbTX, 50 nM) and charybdotoxin (ChTX, 50 nM). These data indicate that human breast cancer cells express large-conductance Ca2+-activated K+ (BK) channels. BK current-density increased in cells synchronized at the end of G1, as compared with those in the early G1 phase. This increased current-density paralleled the enhancement in BK mRNA levels. Blocking BK channels with r-IbTX, ChTX or both induced a slight depolarization in cells arrested in the early G1, late G1, and S phases and accumulated cells in the S phase, but failed to induce cell proliferation. Thus, the expression of the BK channels was cell-cycle-dependent and seems to contribute more to the S phase than to the G1 phase. However, these K+ channels did not regulate the cell proliferation because of their minor role in the membrane potential.